(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteUectual Property 
Organization 
International Bureau 

(43) Internationa] Publication Date 
14 October 2004 (14.10.2004) 




llil 


IIIIIIIIIIIIIIII 


IIIIIIIIIIIIIIII 


llll 


IDIIIUI 



PCT 



(10) International Publication Number 

WO 2004/088945 Al 



(51) International Patent Classification 7 : H04L 27/36 
H03F1/32 

(21) International Application Number: 

PCT/EP2004/050295 

(22) International Filing Date: 1 1 March 2004 (1 1 .03.2004) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

0307372.3 31 March 2003 (31.03.2003) GB 

(71) Applicant (for all designated States except US): MO- 
TOROLA INC [US/US]; 1303 E.Algonquin Road, 
Schaumburg, Illinois 60196 (US). 

(71) Applicant (for BW only): MOTOROLA LIMITED 

[GB/GB]; Jays Close, Viables Industrial Estate, Bas- 
ingstoke, Hampshire RG22 4PD (GB). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): BEN-AYUN, Moshe 
[EVIL]; Motorola Israel Limited, 3 Kremenetski Street 
67899 Tel Aviv (TL). NOCHAM, Gabriela JJUTL]; Mo- 
torola Israel Limited, 3 Kremenetski Street, 67899 Tel Aviv 
(IL). ROZENTAL, Mark [IL/IL]; Motorola Israel Lim- 
ited, 3 Kremenetski Street, 67899 Tel Aviv (IL). 

(74) Agent: MCCORMACK„ Derek J.; Motorola European 
Intellectual Property Operations, Midpoint, Alencon Link, 
Basingstoke Hampshire RG21 7PL (GB). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG AL AM 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG ES FT* 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN IS *JP, KE 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,W 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM PG 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ,'tm' 

[ Continued on next page] 



(54) Title: METHOD AND APPARATUS FOR LINEARIZATION IN A QUADRATURE TRANSMITTER 



404 4 , 06 
* T , ^ , / / 408 



•I' channel 
input 




436 



400 

/ 



410 412 



416 



N. , 

434 I 90 dBg l 



y Q' channel / J I 

input v f 1 xS,^- 433 

/^^y^ 

430 432^ ^4 ,418 



open/close 

loop 
svitch *!' 



424 / 
'ose >^ 

/ 



442 



426 



open/close 

loop 
switch »Q' 



Z 



Phase 
shifter 



. 422 



j .90 deg.j 



J 



Vfq 



440 



4 60 



Loop , -phase) 
adjustment circuitry 
and control with I/Q 
imbalance compensation 



(57) Abstract: A wireless communication 
unit (300) comprises a linearised transmitter 
(325) having a forward path, a power 
amplifier (324) and a feedback loop, operably 
coupled to the power amplifier (324) and the 
forward path. The feedback loop comprises 
a loop adjustment function (442), and the 
forward path and feedback loop comprise 
quadrature circuits. A processor (322) applies 
a first training signal to a first quadrature 
circuit loop for routing through the forward 
path, power amplifier and feedback pati to 
determine at least one first parameter setting 
of the loop adjustment function (442). The 
processor (322) also applies a second training 
signal to a second quadrature circuit loop to 
determine at least a second parameter setting 
of the loop adjustment function (442). A 
linearised transmitter integrated circuit and 
method of training are also described. In 
this manner, by provision of a first training 
signal applied to a first quadrature (1) circuit 
loop and a second training signal applied 
to a second quadrature (Q) circuit any loop 
imbalance between the digital Tand XJ' paths 
around the feedback loop can be compensated 
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